Purification and partial biochemical characterization of recombinant lactate dehydrogenase 1 (LDH-1) of the white shrimp Litopenaeus vannamei.
Lactate dehydrogenase (LDH) is a key enzyme to produce energy during hypoxia by anaerobic glycolysis. In the white shrimp Litopenaeus vannamei, two protein subunits (LDH-1 and LDH-2) were previously identified, deduced from two different transcripts that come from the same LDH gene by processing via mutually exclusive alternative splicing. LDH-1 contains exon five and LDH-2 contains exon six and the two proteins differ only in 15 amino acid residues. Both subunits were independently cloned and overexpressed in E. coli as a fusion protein containing a chitin binding domain. Previously, recombinant LDH-2 was successfully purified and characterized, but LDH-1 was insoluble and aggregated forming inclusion bodies. We report the production of soluble LDH-1 by testing different pHs in the buffers used to lyse the bacterial cells before the purification step and the characterization of the purified protein to show that the cDNA indeed codes for a functional and active protein. The recombinant native protein is a homotetramer of approximately 140 kDa composed by 36 kDa subunits and has higher affinity for pyruvate than for lactate. LDH-1 has an optimum pH of 7.5 and is stable between pH 8.0 and 9.0; pH data analysis showed two pKa values of 6.1 ± 0.15 and 8.8 ± 0.15 suggesting a histidine and asparagine, respectively, involved in the active site. The enzyme optimal temperature was 44 °C and it was stable between 20 and 60 °C. LDH-1 was slightly activated by NaCl, KCl and MgCl2 and fully inhibited by ZnCl2.